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SPECIFICATION 



1. Title of the Invention 

COMMUNICATION CONTROL SYSTEM 

2. Claims 

A communication control system comprising a 
plurality of communication control means which can 
independently execute communication with a plurality of 
terminal devices, and a system control means which 
monitors communication states of the plurality of the 
communication control means, wherein the system control 
means recalculates a maximum communication speed of each 
communication control means when the communication states 
of the plurality of the communication control means are 
changed, and the communication control means which 
receives change notification of the maximum communication 
speed from the system control means resets a communication 
speed based on the recalculated maximum communication 
speed. 

3 . Detailed Description of the Invention 
[Description of the Related Art] 

Conventionally, as a communication control system, a 
facsimile broadcast device for simultaneously or 
sequentially transmitting a same document to a plurality 
of terminal facsimile devices is disclosed in, for example, 
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Japanese Unexamined Patent Application Publication No. 55- 
93 372 and Japanese Unexamined Patent Application 
Publication No. 59-154848. In this facsimile broadcast 
device, a plurality of communication control units, that 
is, channels are provided, a transmission start time and a 
communication speed is set to each channel for each of the 
plurality of the terminal facsimile devices, and thus 
image information of the document can be independently 
transmitted to the plurality of the terminal facsimile 
devices with the communication speed according to the line 
state. 

[Problems to be Solved by the Invention] 

However, in the conventional communication control 
system, when a communication mode such as the 
communication speed is set to each channel, the 
communication mode set to the other channel was not 
considered. If the communication control system has 
sufficiently high processing capability, the communication 
mode such as the communication speed can be independently 
set to each channel as mentioned above. However, if the 
communication control system has low high processing 
capability, the communication speed is suppressed and thus 
many channels are needed within the processing capability 
of the communication control system. Accordingly, the 
present inventors suggested determining a maximum 
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communication speed of the channel for newly executing the 
communication, using information on the processing 
capability of the communication control system, the 
communication mode such as the communication speed set to 
a channel which currently executes the communication, and 
a document which will be newly communicated. Accordingly, 
many channels can be controlled within the processing 
capability range of the communication control system. 
However, in this case, although any channel can execute 
the communication with its own high-speed communication 
capability and line state according to the use state of 
the other channel, the communication speed thereof may be 
suppressed. That is, when the communication of any 
channel starts with a low maximum communication speed, 
this channel must execute the communication with the 
maximum communication speed which was initially set and 
thus can not execute the communication with high-speed 
communication capability and line state, although the 
other communication is finished and a redundancy of the 
processing capability of the system is generated. 
Accordingly, the communication time is long and the 
processing efficiency can not remarkably be improved. 

The present invention is to solve the aforementioned 
problems and an object of the present invention is to 
provide a communication control system which can 
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remarkably improve the processing efficiency and shorten a 
communication time. 

[Means for Solving the Problems] 

In order to accomplish the object, according to the 
present invention, there is provided a communication 
control system comprising a plurality of communication 
control means which can independently execute 
communication with a plurality of terminal devices, and a 
system control means which monitors communication states 
of the plurality of the communication control means, 
wherein the system control means recalculates a maximum 
communication speed of each communication control means 
when the communication states of the plurality of the 
communication control means are changed, and the 
communication control means which receives change 
notification of the maximum communication speed from the 
system control means resets a communication speed based on 
the recalculated maximum communication speed. 

[Operation] 

In the communication control system having the 
aforementioned configuration, the system control means 
recalculates a maximum communication speed of each 
communication control means when the communication states 
of the plurality of the communication control means are 
changed, and thus the communication control means resets a 
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communication speed and resumes the transmission with the 
reset communication speed when a maximum communication 
speed of any communication control means is changed. 

The facsimile storage device 1 can execute 
independently communication with each of a plurality of 
the terminal facsimile devices Fl to F4 through each of 
the channels CI to C4 . Also, the system control unit 2 
can determine a maximum communication speed of a channel 
which newly executes the communication, using information 
on an internal processing capability (concretely, for 
example, access capability to the hard disc device 3) of 
the facsimile storage device 1, a communication mode such 
as a communication speed set to a channel which currently 
executes the communication, and image information of a 
document which will be newly transmitted. In the present 
embodiment, the system control unit 2 always monitors the 
communication state of each of the channels CI to C4, and 
thus can recalculate and change or reset the maximum 
communication speed of each of the channels CI to C4 at 
any time, according to the variation of the communication 
state, for example, the use state of the other channel and 
the line state, as mentioned above. 

Also, when recalculating the maximum communication 
speed, the system control unit 2 uses an allowable channel 
number L, a mountable channel number M (in this example, 
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four channels CI to C4) , a conversion channel number Ni, 
an execution conversion channel number Ni', and an 
execution conversion channel number N' of the entire 
system. Here, the allowable channel number L is a maximum 
number of the channels which can be supported by the 
facsimile storage device 1 according to the internal 
processing capability of the facsimile storage device 1, 
the conversion channel number Ni is calculated for one 
channel, is "1" in the case of the channel without 
magnification at the state of the maximum communication 
speed, and represents which channel is indicated when 
performing density change or paper width change. Also, 
the execution conversion channel number (Ni') is the 
conversion channel number when an actual communication 
speed, that is, execution communication speed is used 
instead of the maximum communication speed, and the 
execution conversion channel number N' of the entire 
system is obtained by adding the execution conversion 

En/' 

channel number Ni' of every channel, such as /=1 

Next, a processing operation of the communication 
control system having the aforementioned configuration 
will be described. 

Figs. 3, 4, and 5 are flowcharts showing processes 
of the system control unit 2 when the system is initially 
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set, when the communication of a predetermined channel 
starts, and when the communication of the predetermined 
channel is finished. Referring to Fig. 3, when the system 

is initially set, the system control unit 2 of the ►* 

facsimile storage device 1 sets the maximum channel number 

which can be supported by the facsimile storage device 1 

according to the internal processing capability of the 

facsimile storage device 1, that is, the allowable channel 

number L (step SI) . 

When the communication of the predetermined 
communication starts, the system control unit 2 performs a 
process shown in Fig. 4. That is, first, it is determined 
whether the allowable channel number L is greater than the 
current execution conversion channel number N' (step S2) . 
If the allowable channel number L is not greater than the 
execution conversion channel number N' , the channel number 
can not increase, and thus new communication does not 
start. On the contrary, if the allowable channel L is 
greater than the execution conversion channel number N' , 
the maximum communication speed v of the channel is 
calculated so that the communication starts (step S3) . 

The maximum communication speed v is notified to a channel ^ 
which starts the communication (step S4) . Also, the 
maximum communication speed v of the channel which starts 
the communication is calculated based on the conversion 
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channel number Ni which can be newly allocated to the 
channel and expressed by Equation 1. 
Equation 1 

Ni=L- (N' -Ni' ) 

Here, Ni ' is the execution conversion channel number 
of the channel which starts the communication and N' is 
the execution conversion channel number of the entire 
system. The channel which receives the notification in 
the step S4 changes the communication speed based on the 
notified maximum communication speed v, and determines and 
notifies a new execution communication speed to the system 
control unit 2. If the system control unit 2 receives the 
notification of the execution communication speed from the 
channel (step S5) , it recalculates the execution 
conversion channel number N' based on the execution 
communication speed (step S6) . Then, the channel which 
starts the communication reads, for example, image 
information of a document stored in the hard disc device 3 
and transmits the image information to the terminal 
facsimile device with the determined execution 
communication speed. 

When several channels execute the communication, if 
the communication of any one of the channels is finished, 
the system control unit 2 performs a process shown in Fig. 
5. That is, first, the execution conversion channel 
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number N' is calculated (step Sll) and then it is 
determined whether there is the other channel which 
currently executes the communication (step S12) . If the 
there is the other channel which currently executes the 
communication, it is determined whether the allowable 
channel number L is greater than the execution conversion 
channel number N' calculated in the step Sll (step S13) . 
If so, the maximum communication speed v of each channel 
which currently executes the communication is calculated 
based on Equation 1, as mentioned above (step S14) . Then, 
it is determined whether the maximum communication speed v 
of each channel which currently executes the communication 
is greater than the execution communication (step S15) . 
When the maximum communication speed of the predetermined 
channel calculated in the step S14 is greater than the 
execution communication speed, since the communication 
speed of the channel is reduced, the system control unit 2 
notifies the channel of the maximum communication speed v 
calculated in the step S14 so as to provide the 
communication speed of the channel which finishes the 
communication to the channel (step S16) . The channel 
which receives this notification changes the communication 
speed based on the notified maximum communication speed v, 
and determines and notifies a new execution communication 
speed to the system control unit 2. If the system control 
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unit 2 receives the notification of the execution 
communication speed from the channel (step S17) , it 
recalculates the execution conversion channel number N' 
based on the execution communication speed (step S18) . 
Then, the channel which determines the new execution 
communication speed executes the communication with a new 
execution communication speed higher than the previous 
execution communication speed and thus the communication 
process of the channel can be rapidly performed. 

The aforementioned process will be described in 
detail based on the configurations of the Figs. 1 and 2. 
Now, it is assumed that the internal processing capability 
(access capability to the hard disc device 3) of the 
facsimile storage device 1 corresponds to four channels 
(allowable channel number L = 4) . That is, it is assumed 
that, when all the channels CI to C4 communicate with the 
terminal facsimile devices Fl to F4 with a high speed (for 
example, 9600 bps) without changing the magnification, the 
document can be transmitted between each of the channels 
CI to C4 and the hard disc device 3 . 

When the facsimile storage device 1 has the 
aforementioned internal processing capability, the case 
where the channels CI to C4 access the hard disc device 3 
at an access timing shown in Fig. 6(a), read the image 
information Al, A2, A3, and A4 (paper width: B size, 
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linear density: 7.7 line/mm) of the document stored in the 
hard disc device 3, and transmit the image information to 
the terminal facsimile devices Fl to F4 at a timing shown 
in Figs. 6(b) to 6(e) may be considered. 

At this time, it is assumed that receiving functions 
of the terminal facsimile devices Fl to F3 have the paper 
width of the B size and the linear density of 7.7 line/mm, 
a receiving function of the terminal facsimile device F4 
has the paper width of the B size and the linear density 
of 3.85 line/mm, the channels CI to C3 for the terminal 
facsimile devices Fl to F3 execute the communication with 
the execution communication speed of 9600 bps without 
changing the magnification, and the channel C4 for the 
terminal facsimile device F4 executes the communication 
with the execution communication speed of 4800 bps while 
changing the magnification from 7.7 line/mm to 3.85 
line/mm. The conversion channel number Ni for one channel 
is calculated to w v/9600" when the magnification is 
changed and is calculated to xx 2xv/9600" when the 
magnification is changed from 7.7 line/mm to 3.85 line/mm. 
Also, v is the maximum communication speed. When all the 
four channels CI to C4 execute the communication, the 
execution conversion channel number N' of the entire 
system is expressed by Equation 2. 
Equation 2 
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N' =(9600/9600) +(9600/9600) +(9600/9600) +(2x4800/9600) 

=4 

If the system control unit 2 monitors the 
communication state of each of the channels CI to C4 and, 
for example, the communication between the channel CI and 
the terminal facsimile device Fl is finished at any timing, 
the maximum communication speed v of each of the channels 
C2 to C4 and the execution conversion channel number N' 
are recalculated. When the communication of the channel 
CI is finished, the execution conversion channel number N' 
is recalculated by Equation 3 . 
Equation 3 

N" =4-1=3 

At the result, redundancy of one channel is 
generated from the internal processing capability (four 
channels) of the facsimile storage device 1. Accordingly, 
the redundancy of one channel can be provided to the 
channel having a low speed, in the aforementioned example, 
C4. 

When the redundancy of one channel is provided to 
the channel C4, the channel number of the channel C4 
becomes u 2" obtained by adding the redundant channel 
number "1" to the current channel number "1" . Accordingly, 
the system control unit 2 obtains a new maximum 
communication speed v of the channel C4 as v<9600 from 
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Equation 4 and notifies the channel C4 of the new maximum 
communication speed v. 
Equation 4 

2>2xv/9600 

Also, in this case, the maximum communication speeds 
v of the other channels C2 and C3 are not changed. 
Accordingly, the system control unit 2 notifies only the 
channel C4 having the changed maximum communication speed 
of the new maximum communication speed v. The channel C4 
receives this notification, executes G3 order with the 
terminal facsimile device F4, and changes notifies the 
communication speed to the system control unit 2 when the 
new execution communication speed is determined. 

Fig. 7 shows the aforementioned process which is 
performed when the system control unit 2 detects that the 
communication between the channel CI and the terminal 
facsimile device Fl is finished. Referring to Fig. 7, if 
the communication finishing of the channel CI is detected, 
the system control unit 2 recalculates the maximum 
communication speed v of the channel C4 having the low 
communication speed and notifies the channel C4 of the 
change of the communication speed. Accordingly, the 
channel C4 temporarily interrupts the transmission of 
image information PIC, transmits/receives signals EOM, MPS, 
DIS, DCS, TCF (9600 bps), and CFR to/from the terminal 
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facsimile device F4 to execute G3 order, and changes the 
execution communication speed. For example, the execution 
communication is changed from 4800 bps to 9600 bps. When 
the execution communication speed is changed, the change 
of the execution communication speed is notified to the 
system control unit 2 to allow the system control unit 2 
to recalculate the execution conversion channel number N' 
and the channel C4 transmits the image information PIC 
with the changed execution communication speed, for 
example, 9600 bps. 

The communication between the channel C4 and the 
terminal facsimile device F4 which was executed with the 
low communication speed of 4800 bps can be executed with 
the communication speed of 9600 bps, twice as 48 00 bps, 
after the communication of the channel CI is finished, and 
thus the communication time can be remarkably shortened 
and the internal processing capability of the system can 
be sufficiently used to remarkably improve the processing 
efficiency of the entire system. 

Also, in this example, in the case where the channel 
C4 transmits the image information while the linear 
density is changed from 7.7 line/mm to 3.85 line/mm, the 
conversion channel number Ni is n 2xv/9600" . However, in 
the case where the channel C4 transmit the image 
information while the paper width is changed, for example, 
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from an B4 size to an A4 size, the conversion channel 
number Ni is xx (13/11) x (13/11) xv/9600" . When the maximum 
communication v of the channel C4 is recalculated, instead 
of Equation 4, Equation 5 is used. 
Equation 5 

2>(13/ll)x (13/11) x (v/9600) 

Also, in the case where the channel C4 transmits the 
image information while the linear density is changed from 
7.7 line/mm to 3.83 line/mm and the paper width is changed 
from the B4 size to the A4 size, the conversion channel 
number Ni is * (13/11) x (13/11) x2xv/9600" . Accordingly, 
when the maximum communication speed v of the channel C4 
is recalculated, instead of Equation 4, Equation 6 is used. 
Equation 6 

2>(13/ll)x(13/ll)x (2xv/9600) 
[Effect of the Invention] 

As mentioned above, according to the present 
invention, when the communication state is changed, for 
example, a maximum communication speed of each 
communication control means is recalculated according to 
internal processing capability of a system, and thus the 
communication control means resets the communication speed 
when the maximum communication speed of any communication 
control means is changed. Thus, the internal processing 
capability of the system can be sufficiently used to 
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remarkably improve the processing efficiency of the entire 
system, and a communication time can be remarkably 
shortened. 

4 . Brief Description of the Drawings 

Fig. 1 is a block diagram showing an embodiment of a 
communication control system according to the present 
invention. 

Fig. 2 is a diagram showing a configuration of the 
facsimile storage device. 

Fig. 3 is a flowchart showing a process of the 
system control unit when the system is initially set. 

Fig. 4 is a flowchart showing a process of the 
system control unit when the communication of a 
predetermined channel starts. 

Fig. 5 is a flowchart showing a process of the 
system control unit when the communication of the 
predetermined channel is finished. 

Figs. 6(a) to 6(e) show an example of a process 
which the channels CI to C4 access a hard disc device and 
transmit image information stored in the hard disc device 
to a plurality of terminal facsimile devices. 

Fig. 7 shows a concrete example of a process among 
the system control unit, the channel C4, and the terminal 
facsimile device F4, which is performed when the system 
control unit detects that the communication between the 
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channel CI and the terminal facsimile device Fl 
finished. 

1: FACSIMILE STORAGE DEVICE 

2: SYSTEM CONTROL UNIT 

3: HARD DISC DEVICE 

4: HARD DISC CONTROL UNIT 

CI TO C4: COMMUNICATION CONTROL UNIT (CHANNEL) 
X: NETWORK 

Fl TO F4: TERMINAL FACSIMILE DEVICE 
V: MAXIMUM COMMUNICATION SPEED 
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Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
ETbLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



